Auditory sensory gating deficits have been reported in subjects with post-traumatic stress disorder (PTSD), but the hemispheric and neuronal origins of this deficit are not well understood. The objectives of this study were to: (1) investigate auditory sensory gating of the 50-ms response (M50) in patients diagnosed with PTSD by utilizing magnetoencephalography (MEG); (2) explore the relationship between M50 sensory gating and cortical thickness of the superior temporal gyrus (STG) measured with structural magnetic resonance imaging (MRI); and (3) examine the association between PTSD symptomatology and bilateral sensory gating. Seven participants with combat-related PTSD and eleven controls underwent the paired-click sensory gating paradigm. MEG localized M50 neuronal generators to the STG in both groups. The PTSD group displayed impaired M50 gating in the right hemisphere. Thinner right STG cortical thickness was associated with worse right sensory gating in the PTSD group. The right S1 M50 source strength and gating ratio were correlated with PTSD symptomatology. These findings suggest that the structural integrity of right hemisphere STG cortices play an important role in auditory sensory gating deficits in PTSD.
Introduction
Post-traumatic stress disorder (PTSD) is characterized by unique symptoms resulting from exposure to a traumatic event. These symptoms include persistent re-experiencing of the event, avoidance of stimuli associated with the event, numbing of general responsiveness, and increased arousal (DSM-IV-TR). Neurophysiological research in PTSD has shown impairments in essential mechanisms underlying information processing (for review, see Karl et al., 2006a) , particularly within the inhibitory network (Paige et al., 1990; Gillette et al., 1997; Neylan et al., 1999; Skinner et al., 1999; Menning et al., 2008) .
Sensory gating of the auditory evoked potential (EP) P50 has been used as a neurophysiological measure of sensory filtering that occurs so early in the processing stream that it has been described as pre-attentive (Adler et al., 1982) . In healthy participants, when two auditory clicks are presented in close proximity (500 ms), the response amplitude to the second click (S2) is significantly smaller in relation to the response amplitude to the first click (S1). The process involved in the inhibition of S2 is referred to as sensory gating, which is usually expressed as the ratio of S2 to S1 (Adler et al., 1982) . Previous studies have shown that patients with schizophrenia did not exhibit this filtering effect to the extent of healthy controls: the response amplitude for S2 was equal to or only slightly smaller than S1 (Adler et al., 1982; reviewed in Patterson et al., 2008) . This phenomenon evinces a physiological impairment in filtering out redundant stimuli, and has been termed a sensory gating deficit (Adler et al., 1982) . Previous EP studies in PTSD secondary to combat exposure (Paige et al., 1990; Gillette et al., 1997; Neylan et al., 1999) , rape (Skinner et al., 1999) , and urban violence (Ghisolfi et al., 2004) reported impaired P50 auditory gating (with the exception of Metzger et al., 2002) .
Since P50 is best observed in the midline Cz site using EEG and its generators are bilateral, investigation of possible lateralized differences in the latency and response magnitude of the hemispheric generators may help to specify the nature of P50 sensory filtering deficits found in PTSD. Magnetoencephalography (MEG) is a neuroimaging technique that records the brain's magnetic fields by using an extremely sensitive array of superconducting quantum interference devices (SQUIDs). Since magnetic fields are less distorted by the skull and scalp, and are more sensitive to tangentially oriented generators, MEG allows for better source localization than standard EEG protocols, which have been used extensively to investigate the M50 generators (M50 is the MEG equivalent to P50) of auditory sensory gating within each hemisphere (Huang et al., 2003; Thoma et al., 2003; Hanlon et al., 2005) . The left and right M50 responses have been localized to Heschl's gyrus and planum Psychiatry Research: Neuroimaging 191 (2011) 138-144 
